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Abstract
We introduce an eﬀective web page construction method especially for GUI-based instructions and tutorials. Information
about speciﬁc software tools and their use is often obtained from web documents, such as blogs and product sites. In addition,
instructional web pages for speciﬁc software need to be created. The process of creating instructional web pages that include
text and captured images involves several steps and is time-consuming because the editor must prepare captured image ﬁles and
upload them to the server. To quickly and eﬃciently upload clipboard images to instructional web pages, we propose a method
that includes the following functions: (1) uploading captured images using a shortcut key, (2) an instant image editor, and (3)
organization of text and images in a WYSIWYG manner. We performed an experiment to assess usability and conﬁrmed that
the proposed method improves eﬃciency.
c© 2013 The Authors. Published by Elsevier B.V.
Selection and peer-review under responsibility of KES International.
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1. Introduction
With the advent of new devices, including smart phones and tablets, the extent of casual information exchange
has increased and various software tools are being created and disseminated. Software developers often introduce
their services and products in blogs and web sites as well as through proprietary stores. Blogs and web sites often
contain screenshot images to illustrate the use of software tools with the help of step-by-step instructions and
tutorials.
Most blogs and content management systems used to build web pages oﬀer a ﬁle upload function. However,
for building a web page that contains many screenshot images, the author has to prepare many image ﬁles, up-
load them, and specify where and how these images should be shown on the web page. Building a web page
involves a large number of ﬁle management tasks, which may limit the time available to enhance the document.
Consequently, the overall quality of the document will be reduced.
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Fig. 1. PastePost interface. The page consists of table cells.
To relieve the burden of managing multiple image ﬁles, we propose a method for uploading clipboard images
to instructional web pages quickly and eﬀectively. The method consists of three functions: (1) uploading captured
images using a shortcut key, (2) an instant image editor, and (3) organization of text and images in a WYSIWYG
manner. The proposed integrated system, which we call “PastePost,” simpliﬁes ﬁle upload and management tasks.
2. Proposed Method
To reduce ﬁle management tasks, such as consistent ﬁle naming, the system should be able to handle both
saved image ﬁles and clipboard images. In addition, the system should be easily implemented using conventional
web browsers. Since speciﬁc client tools require installation and conﬁguration of server connections, opportunities
for informal knowledge sharing may be reduced.
Most modern browsers, such asMozilla Firefox and Google Chrome, can support File/Drag-and-Drop/Clipboard
APIs. Gmail also supports a drag-and-drop interface for ﬁle attachments. Recently, pasting clipboard data includ-
ing images has become possible. Therefore, we decided to implement uploading, editing, and organizing images
as HTML5 web applications.
We utilized techniques, such as jQuery paste and pasteImageReader, available in the jQuery plugin [1] to
handle pasted images. The pasted image is available through a pasteImageReader callback function. When the
image is pasted, the focused target cell’s ID is detected by jQuery. An Ajax technique (i.e., XMLHttpRequest)
transmits the image (base64 encoded) and the ID that speciﬁes the target cell. A server side script decodes the
base64 image and stores it as a PNG ﬁle. The stored images are available to be loaded by the browser and displayed
on the web page. Mouse event handlers are attached to the loaded image and utilized for further editing, such as
cropping, pixelizing, and resizing. The cropping and resizing functions are important because screenshot images
tend to be too large to display on a web page. The image manipulations are realized by server-side PHP/GD
functions.
3. Implementation
In this section, we present screenshot images to demonstrate system functionality. Note that the system was
running a local host XAMPP stack on a Windows PC.
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Figure 1 shows the editing interface of the PastePost system. The page consists of a table with two columns.
Pasted images are shown in the left column, and descriptions are in the right column.
Numbered rows are inserted by clicking [+] buttons located beside the table cell. Figure 2 displays three empty
rows generated by a user. When the user holds the mouse cursor over a cell in the left column, the color of the cell
changes to gray (Figure 2 (a)), indicating that this cell is now the target cell. Then, when the user presses CTRL
+ [V], the clipboard image is pasted and displayed in the target cell (Figure 2 (b)).
(a)
⇒
(b)
Fig. 2. Mouse hovering over a cell (a) and Image pasted into the cell (b)
The user can crop the pasted image. When the user drags the mouse, a guide rectangle appears (Figure 3
(a)). When the [C] is pressed, only the selected area remains (Figure 3 (b)). Similarly, pressing [X] will pixelize a
selected area (see Figure 4), pressing [P] will insert the mouse cursor image, and pressing [R] will draw a rectangle
on the image. The pixelize function can be used to obscure irrelevant portions of an image. Inserting a cursor
image and a rectangle are eﬀective for highlighting operational targets, such as buttons and selection options.
If the user makes a mistake editing an image, PastePost oﬀers several shortcut key functions. [Z] will undo
the last operation, and [O] returns the image to its original state. Uploaded image can be deleted using [D]. These
functions allow a user to experiment with various image enhancements. PastePost’s functions and operations are
summarized in Table 1.
(a)
⇒
(b)
Fig. 3. Example of rectangular cropping. The area to be cropped is speciﬁed by dragging the mouse (a). Press the [C] key to crop (b).
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(a)
⇒
(b)
Fig. 4. Pixelizing
Table 1. PastePost functions and operations
Function Operation in PastePost Operation in Conventional Web (Typical)
Paste Image Put mouse cursor on Image area, then CTRL+[v] Click button and specify the saved image ﬁle for upload.
Draw Rectangle on Image Drag to specify region, then press [r] Utilize image editor.
Crop Drag to specify region, then press [c] Utilize image editor.
Pixelize Drag to specify region, then press [x] Utilize image editor.
Put Cursor Icon Drag to specify position, then press [p] Utilize image editor.
Delete Image Press [d] Click [delete] link.
Undo Image Press [z] Upload the ﬁle again.
Back to Original Image Press [o] Upload the ﬁle again.
Shrink Press [s] to reduce to 25%, [h] to reduce to 50% Utilize image editor.
4. Related Works
We have categorized related works as follows: uploading images, browser-based web page editing, and auto-
matic tutorial generation.
4.1. Uploading Images
When manipulating images on a web page, the most important component is the web server to which images
are uploaded. As described in Section 1, the process of selecting and uploading images requires time and eﬀort.
However, several techniques have been developed to facilitate these processes.
Pasteboard [2], developed by Joel Besada, is a quick and simple image sharing web application. When a
user drops or pastes an image to a web page, the image is soon uploaded to the server, and its shortened URL is
displayed on the page. The image will be stored on the server for 90 days. Snaggy [3] also provides an image
uploading service and allows for image editing, including cropping, drawing, and text functions. Both Pasteboard
and Snaggy enable the user to upload clipboard images using a simple paste operation. Gyazo [4] also provides
quick uploading of screenshots. The Gyazo client software allows the user to crop a desired desktop area using
simple mouse selection even if it ranges across multiple windows. These tools are designed to share a limited
number of images to be referenced by other services, such as Twitter and Facebook; however, PastePost can build
a web page that contains a large number of images without requiring additional services.
Zhang and Ren developed a solution that allows pasting clipboard images directly to a web page by extending
CKEditor [5]. CKEditor is an open source WYSIWYG editor that runs in a web browser and is designed to
simplify web content creation. Our work is similar; however, for simplicity, we focus on instructional pages and
oﬀer additional image editing functions.
4.2. Editing Web pages in a web browser
Generally, editing a web page is diﬃcult for casual users. Wiki and blog systems enable casual users to edit
and update web sites with ease. The user can update content via a conventional web browser. Most Wiki and blog
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systems contain functions for uploading image ﬁles, and the user can specify that the image be displayed inline.
However, publishing a page with considerable image content requires many steps.
NOTA [6] is a collaborative web platform that allows users to create, share, and collaborate on presentations
using virtually any form of online material. Users can instantly integrate text, video, maps, clip art, or photos from
the web, their computer, or Flickr. NOTA is suitable for free arrangement of visual content, but its photo interface
does not support paste operations.
Amaya [7] is a web-editing tool used to create and update documents directly on the web. Browsing features
are seamlessly integrated with editing, and remote access features are presented in a uniform environment. Amaya
follows the vision of the web as a space for collaboration and not just a one-way publishing medium. Amaya
supports editing of HTML, CSS, XML, MathML, SVG, and more. The concept of Amaya is similar to our work
but covers web development in general. PastePost covers limited target pages but oﬀers a superior experience
using target speciﬁc and intuitive interfaces.
4.3. Automatic tutorial generation
Grabler [8] generates succinct step-by-step visual tutorials for photo manipulation with screenshot images
from an author’s demonstration. The system records actions and the corresponding image processing operations
and generates labels from the image changes. MixT [9] is a system that automatically generates step-by-step
mixed media tutorials from user demonstrations. MixT separates screen-captured videos into steps by considering
application logs and input events. MixT tutorials are generated as standard Web documents. These automatic
approaches are quite eﬀective for reducing burden when authoring tutorials. However, such tools depend on the
target applications. PastePost supports general applications that provide GUI functions.
5. Experiment
We have conducted an experiment to assess and compare PastePost’s improved usability. Here, we describe
the experimental procedure and discuss the results.
5.1. Procedure
We asked 12 participants (all students) to generate instructional documents using two diﬀerent methods. All
participants had no experience making instructional documentation.
To evaluate usability, we compared PastePost with Microsoft (MS)Word, which was selected for the following
reasons: (1) it is software that many people are familiar with and (2) users can paste images using a ﬁle-based
drag-and-drop function. Although MS Word can paste clipboard images directly, we asked participants to use
capture software (CapWrite [10]) to prepare images. The software enables the user to capture, edit, and save
images easily.
We prepared two Windows 7 OS conﬁguration tasks for the experiment: changing the desktop wallpaper and
adding a time zone. We prepared standard procedures for these tasks using simple text instructions. These text
instructions were provided to the participants as reference. In addition, we prepared template documents that
included a table and corresponding text instructions to reduce participant burden. The primary tasks were to
capture instructional images and paste them to appropriate cells in the table.
To assess the participants’ knowledge of MS Word and PCs, we prepared a questionnaire of 48 items. The
questions related to experience and knowledge of image manipulation on a PC. The following are examples from
the questionnaire: (1) Have you inserted a picture into a document? (2) Have you ever changed the size of an
image pasted into a document? (3) Have you ever uploaded images to a blog or SNS? (4) Have you ever used the
PrintScreen key? (5) Do you know what the active window is? No signiﬁcant diﬀerence in participant knowledge
was identiﬁed. Therefore, we did not need to group participants by level of knowledge.
The following tasks were prepared for MS Word.
(1) Read the provided instructions and display the corresponding screen.
(2) Take a screenshot using CapWrite.
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(3) Edit the image by embedding a mouse cursor, resizing, and cropping.
(4) Save the image as a ﬁle.
(5) Drag and drop the image into the table.
(6) Save the document in PDF format.
The following tasks were prepared for PastePost:
(1) Read the provided instruction and display the corresponding screen.
(2) Capture the screen and copy the image to the clipboard.
(3) Place the mouse cursor in a table cell and press CTRL + [V] to paste.
(4) Press “Save” when ﬁnished.
5.2. Questionnaire
This experiment was designed to verify usability of image insertion and editing. We prepared a questionnaire
in accordance with the deﬁnition of usability in ISO9241-111. Usability consists of four categories: eﬀectiveness,
eﬃciency, satisfaction, and context of use. However, we eliminated items regarding eﬀectiveness, i.e., the “accu-
racy and completeness with which users achieve speciﬁed goals.” This was done because both PastePost and MS
Word can achieve the speciﬁed goal. Thus, we set the following items in the questionnaire. The set of questions
was used for both MS Word and PastePost experiments.
(Q1) How satisﬁed were you with the completed document?
(Q2) How easy was it to create the document with the tool?
(Q3) How comfortable were you performing the task?
(Q4) How likely are you to use the tool for similar future work?
(Q5) How long do you think your work took?
(Q6) Are there any features you would add to the tool? (free description)
(Q7) Please explain why you would select a particular tool for a particular task. (free description)
Questions Q1–Q4 were answered by (1–5) values. The larger value represents positive feeling. For Q1, 1
corresponded to “not at all satisﬁed” and 5 to “extremely satisﬁed.” Question Q7 was included after all tasks were
performed and was used to gather comments and reasons for selecting either tool for a particular task.
5.3. Results and Discussion
Figure 5 shows the average scores of the questionnaire results. The four categories shown in Figure 5 corre-
spond to the four questionnaire items answered by (1–5) values. The error bar denotes standard errors.
PastePost scored higher than MS Word. We performed the Mann-Whitney test for each category under sig-
niﬁcance of 5%. Consequently, “Eﬃciency” (U = 14.0, p < .001) and “Task satisfaction” (U = 36.0, p = .031)
diﬀered signiﬁcantly. No signiﬁcant diﬀerence was observed for “Document satisfaction” (U = 48.0, p = .141)
and “Desire to use again” (U = 43.5, p = .072).
No signiﬁcant diﬀerence was observed for “Document satisfaction” because the task only involved uploading;
the participants could not fully customize their documents. The reasons no signiﬁcance diﬀerence was observed
for “Desire to use again” are as follows. (1) The participants were not accustomed to the specialized interface and
(2) the participants were not motivated to make such documents.
By comparing the measured time and the reported time perceived by the participants, it was determined that
PastePost tasks were completed more quickly than perceived. The average working time for PastePost was 52% of
the MS Word working time. Considering these results, we conclude that the intuitiveness of PastePost can reduce
the burden of uploading and managing captured images.
From the free descriptions provided by the participants relating to how the tools will be selected, some partici-
pants indicated that they utilized MSWord when writing was the primary emphasis of the task. On the other hand,
1http://www.usability.gr.jp/whatis/deﬁnitions/
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Fig. 5. Result of the questionnaire survey. ** denotes 1% signiﬁcance, and * denotes 5% signiﬁcance.
PastePost was used when the number of images was large and they wished to quickly build a simple instructional
page. Such comments are inﬂuenced by user impression and experience. The participants in this experiment were
not computer specialists and did not have the experience required to publish the instructional pages. We will
continue to assess usability and collect comments from specialists.
The participants identiﬁed the following features they wished to see added to the tools. For MS Word, text
placement and image editing functions were desired by the participants. MSWord already provides text placement
and image editing functions; however, it is diﬃcult to manipulate text and image positioning. For PastePost, most
participants requested enrichment of image decoration and customizable image size parameters. Many participants
requested a pop-up menu for image editing functions. We will improve usability and PastePost functions for casual
image-based knowledge exchange.
6. Conclusion
In this paper, we introduced a method for uploading clipboard images directly to instructional web pages. The
intuitive uploading and instant editing features reduce the burden of managing captured image ﬁles and specifying
their location on target web pages. We also developed the PastePost system to implements the proposed functions.
We conducted an experiment to compare PastePost with corresponding functions in MS Word. The experiment
revealed PastePost’s superiority in eﬃciency, and task satisfaction.
Even though the functions are still limited, PastePost can oﬀer web authors a better experience without the need
to install and conﬁgure additional software. The system is suitable for casual posting and sharing of instructional
documentation on the web. Moreover, compared to a static PDF ﬁle generated byMSWord, PastePost is beneﬁcial
because zooming and highlighting animations in a web document, are possible. We will improve both the usability
of the system and develop additional features that increase the attractiveness of a web page, which may enhance
the power and potential of the World Wide Web.
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